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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a heat-resistant 
pet bottle and the production method of the same whose 
heat shrink during filling and sterilizing processes is 
small, which is quite air-tight, whose cap opening torque 
is stable and whose cap open characteristic is superior. 
SOLUTION: This relates to a heat-resistant PET bottle 
biaxially oriented blow molded using a preform formed in 
advance with a mouth part which is big in diameter and 
which is heat processed and shrunk to reach a 
predetermined mouth diameter in a crystallization shrink 
range of 3.0%-6.0%. In producing this biaxially oriented 
blow molded heat-resistant PET bottle, the preform 
formed in advance with a big mouth diameter is used. 
The perform is inserted in a holder and is heated 
outwardly for shrinking in a crystallization shrink range of 3.0%-6.0% to reach the 
predetermined mouth diameter while the same is rotated. In the mouth part, a core is inserted 
for adjusting the same in a predetermined size, and then the perform is cooled. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of manufacturing the PET bottle which 

was excellent in thermal resistance with biaxial stretching blow molding. 

[0002] 

[Description of the Prior Art] biaxial stretching blow molding — the PET bottle [ carry out ] is used as 
containers, such as various drinks and a seasoning. Once fabricating the thing of the shape of a test tube 
called preforming with injection molding, this preforming is heated, and application-of-pressure air is 
blown, swollen and fabricated in biaxial stretching blow molding within metal mold. Moreover, there is 
a class of PET bottles, a heat-resistant bottle and sterilization are required for the contents, i.e., a hot 
pack (restoration between heat) application, which need heat sterilization, and the heat-and-pressure- 
proof bottle which bears both heat and a pressure is used for the bevel-use way containing brown coal 
acid gas. With a heat-resistant bottle and a heat-and-pressure-proof bottle, in order to make thermal 
resistance give the bottle regio oralis, regio-oralis crystallization processing is performed (for example, 
JP,61-24170,B). 
[0003] 

[Problem(s) to be Solved by the Invention] Even if it performed regio-oralis crystallization processing, 
there was a problem contracted although the regio oralis of a bottle is few with heating at restoration / 
sterilization process. It had the adverse effect on the fitting condition of a cap, sealing performance was 
torn depending on the case, and there was also a possibility that the suction of cooling water etc. might 
occur at a stericooling process. Moreover, there was also a problem that unstopping nature (torque) was 
not stabilized by the dimensional change. 
[0004] 

[Means for Solving the Problem] this invention "1. [ ] — the heat-resistant PET bottle which comes to 
carry out biaxial stretching blow molding using preforming in which whose diameter heat-treated the 
regio oralis of preforming which fabricated **** greatly beforehand, carried out the heat shrink in the 
range of 3.0% - 6.0% of crystallization contraction, and was reduced to predetermined ****. 

2. the manufacture approach of the heat-resistant PET bottle characterized by heating from an outside 
surface, carrying out a heat shrink in the range of 3.0% - 6.0% of crystallization contraction, reducing 
the diameter to predetermined ****, making an electrode holder insert and rotate preforming which 
fabricated **** greatly beforehand, inserting a core subsequently to the regio oralis, and carrying out 
biaxial stretching blow molding using preforming which adjusted the regio oralis to the predetermined 
dimension and was cooled. " ~ it is related. 

[0005] 

[Embodiment of the Invention] Even if it heat-treated the regio oralis of the bottle which carried out 
biaxial stretching blow molding and crystallized, contraction occurred at the process which fills up with, 
sterilizes and cools contents, the sealing performance of the fitting section with a cap was torn, and this 
invention person heat-treated the regio oralis of preforming before biaxial stretching blow molding for 
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the problem which cannot prevent enough that cooling water may be rarely sucked in at a cooling 
process, solved by carrying out the heat shrink of the amount of specification, and completed this 
invention. Preforming fabricates aperture greatly beforehand, it heat-treats the regio oralis and it is made 
it to carry out a heat shrink in the range of crystallization contraction 3.0-6.0, and the diameter of it is 
reduced in a predetermined dimension, and it is taken as preforming for biaxial stretching blow molding. 
Crystallization contraction is computed by the degree type here. 
[0006] 

[Equation 1] crystallization contraction (%) =[ {(aperture of preforming before regio-oralis 
crystallization processing) -(aperture of preforming after regio-oralis crystallization processing)}/ 
(aperture of preforming before regio-oralis crystallization processing)] xl00[0007 — ] The path of the 
regio oralis may be measured with an outer diameter, or may be measured with a bore. 
[0008] 

[Example] Next, an example is shown and this invention is explained concretely. Heat treatment of the 
regio oralis of preforming is explained. A place is shown when the regio oralis of preforming is heat- 
treated to drawing 1 . Drawing 1 shows the vertical one half of preforming in the cross section. 1 is 
preforming and is inserted in the electrode holder 2. 3 is the regio oralis of preforming and has 
fabricated aperture greatly beforehand. Although 4 is the heating apparatus countered and formed in the 
regio oralis of preforming, an infrared heater can heat it efficiently. Although the concrete conditions of 
heating are different with a heating means, generally, it is 150-220 degrees C in temperature, and it is 
especially good for 0.3-10 minutes to carry [ 120-250-degree C ] out for 1 - 3 minutes especially. An 
electrode holder rotates so that heating nonuniformity may not arise. Heating advances, the regio oralis 
crystallizes and it contracts in the range of 3.0% - 6.0% of rates of a heat shrink, and when reducing the 
diameter to predetermined aperture, a core 5 is inserted in the regio oralis and a predetermined 
dimension is made to prepare and cool the regio oralis. Falling-off of the core 5 is carried out in the 
place where the temperature of resin got cold to about 100-160 degrees C, and preforming is further 
cooled to a room temperature after that, applying cold blast depending on radiationnal cooling or the 
case. Thus, biaxial stretching blow molding of the regio oralis is carried out using preforming which 
carried out heat crystallization, and a bottle is obtained. 

[0009] Example 1 PET was injection molded and nominal diameter 28mmphi of the regio oralis and 
neck ring height 22.43mm preforming were obtained. At about 180 degrees C, this preforming was heat- 
treated with the equipment of drawing 1 for 2 minutes, and the regio oralis was crystallized. 
Crystallization contraction was 3.6%. Biaxial stretching blow molding of this preforming was carried 
out with the conventional method, and the heat-resistant bottle for inner capacity 1.5 1. was obtained. 
[0010] The heat-resistant bottle was obtained like the example 1 except having made example of 
comparison 1 crystallization contraction into 2.5%. 

[001 1] The heat resistance test was performed about the bottle of the heat resistance test example of the 
regio oralis, and the example of a comparison. The thermal resistance of a bottle is influenced according 
to the moisture state of PET. The PET water content of the bottle in front of a trial was about 5000 ppm, 
and it was examined without attaching a cap. The bottle was immersed in 90-degree C warm water for 5 
minutes, and the outer diameter of the bottle regio oralis after immersion was measured. A measurement 
result is shown in a table 1. 



[0012] 






A table 1 


] 










mm i 


3.5X 


0.02 an 


mm i 


2.5% 


0. 23nn 



[0013] The bottle used by the sealing trial heat resistance test of the regio oralis and the bottle created 
similarly are filled up with 87-degree C warm water, and it is screw cap AP3D by Japan crown 
incorporated company. LP was equipped with and closed. The volume bundle include angle was 136- 
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137 degrees C. The number which carried out hot water shower sterilization processing of this bottle for 
75-degree-C 5 minutes, and sucked in cooling water the back was investigated. A result is shown in a 



table 2. 
[0014] 
A table 2] 







mm i 


0/30 * 


mm i 


11/30 * 



[0015] As shown in a table 1 and a table 2, with the bottle of an example, compared with the example of 
a citation, even if put to hot water, the amount of heat shrinks is very small, and it is hard to generate 
absorption by the sterilization process. 
[0016] 

[Effect of the Invention] According to this invention, the heat-resistant PET bottle which was filled up 
with contents, had few heat shrinks in a stericooling process, was excellent in sealing performance, and 
the unstopping torque of a cap was stabilized and was excellent in unstopping nature can obtain by easy 
metal mold dimension modification which chose appropriately the regio-oralis dimension of preforming 
at the time of injection molding, without changing the production process of the conventional heat- 
resistant PET bottle. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows t h e wor( j w hich can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The heat-resistant PET bottle which comes to carry out biaxial stretching blow molding using 
preforming in which whose diameter heat-treated the regio oralis of preforming which fabricated **** 
greatly beforehand, carried out the heat shrink in the range of 3.0% - 6.0% of crystallization contraction, 
and was reduced to predetermined ****. 

[Claim 2] The manufacture approach of the heat-resistant PET bottle characterized by heating from an 
outside surface, carrying out a heat shrink in the range of 3.0% - 6.0% of crystallization contraction, 
reducing the diameter to predetermined ****, making an electrode holder insert and rotate preforming 
which fabricated **** greatly beforehand, inserting a core subsequently to the regio oralis, and carrying 
out biaxial stretching blow molding using preforming which adjusted the regio oralis to the 
predetermined dimension and was cooled. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the crystallization processor of the preforming regio 
oralis. 

[Description of Notations] 

1 Preforming 

2 Electrode Holder 

3 Regio Oralis of Preforming 

4 Heating Apparatus 

5 Core 
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DRAWINGS 



[Drawing 
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